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Introduction
The goal of this report is to build on the Svenska PostkodStiftelsen supported study of the
weather and climate information needs of small-scale farming and fishing communities
(Awiti et al. 2012) to increase support for the development of agriculture and climate
advisory systems and services for farmers.
The Svenska PostkodStiftelsen study has been used to highlight the need for community
engagement in the creation of effective climate services for farmers. The findings were
shared with the World Bank, the Global facility for Disaster Reduction and Recovery
(GFDRR) and other development partners including the World Meteorological
Organization (WMO) and the Group on Earth Observations (GEO). And the results are
now helping shape part of a World Bank Concept note on a Regional Program for
African National Meteorological and Hydrological Services. The World Bank initiative
builds on several programs, including the Integrated African Strategy on Meteorology1,
the Global Framework for Climate Services (GFCS)2 and the World Bank’s strategy for
Africa3. The GFCS has four pillars – agriculture and food security, water, health, and
disaster risk reduction.
Building on the recommendations of the Svenska PostkodStiftelsen study (Awiti et al.
2012), the current report takes the next step to define the key components of an
Agriculture and Climate Advisory Service that could be implemented in any African
country.
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Integrated African Strategy on Meteorology (Weather and Climate Services). Second Session of the African Ministerial
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The main impetus for this effort is the dependence of African economies on agriculture
(average of 70% GDP) and the relative paucity of the services provided by National
Meteorological and Hydrological Services (NMHSs)4 within Africa to this sector.
In addition, many international organizations operating in Africa, which depend on up to
date weather and climate information, rely on non-African sources, which further
undermines African NMHSs and their partners. For example, the Famine Early Warning
System Information Network (FEWSNET) and the Global Information and Early
Warning System for Food and Agriculture (GIEWS) of the UN’s Food and Agriculture
Organization (FAO) often make use of products provided by the National Oceanic and
Atmospheric Administration’s National Weather Service in the US. Effectively bypassing
African NMHSs. The net effect is to reduce the authority of national institutions and
reinforce negative attitudes resulting in underinvestment by central governments in their
NMHSs.
As a result, agrometeorological information relevant to the specific needs of farmers is
often not available. Less than 2% of crops are irrigated so they are highly dependent on
rainfall and the poorest people, who depend on subsistence farming, are particularly
vulnerable to changing rainfall patterns caused by climate variability and climate change.
As Awiti et al. (2012) have shown, these people have very limited choices of action and
cannot easily take advantage of insurance schemes and other mechanisms designed to
manage weather risks. Maplecroft’s food security risk index ranges from medium to
extreme for the entire continent5.
Although not demonstrated for every country in Africa, the need for improved weather,
water and climate information is apparent from various studies recently conducted across
the continent (Rogers and Tsirkunov 2013a; CARE, 2013). Most of these studies
conclude that the NMHSs are unable to meet users’ current needs for weather and climate
information or users are unable to utilize effectively the information that is available.
Thus the development of effective climate advisory services for agriculture and other
sectors depends on strengthening the capacity of NMHSs to deliver these services
(Rogers and Tsirkunov 2013b). This is also recognized by the African Union Conference
of Ministers Responsible for Meteorology (AMCOMET), which in partnership with the
WMO, and in consultation with African Union Commission and the Regional Economic
Committees (RECs), Member States, Regional Climate Centers, and other stakeholders,
is in the process of developing an integrated strategy on weather and climate services for
Africa aligned with the GFCS.
The expectation is a positive impact on agricultural production and activities essential to
food security and industrial production, a reduction in the impact of weather- and
climate-sensitive epidemics, and greater capacity to adapt to climate change climate
variability. The strategy also seeks to empower women by recognizing and supporting the
special needs of rural women and of women involved in agriculture, water management
and disaster response, to apply weather, water and climate information and services
4

In Africa, like other parts of the world, National Meteorological and Hydrological Services (NMHSs) play a pivotal role in the
provision of weather, water and climate products and services.
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effectively. In practice, these goals can be achieved partly by developing effective and
sustainable Agriculture and Climate Advisory Services and similar activities for other
sectors.

Vision for an Agriculture and Climate Advisory Service
The vision for an Agriculture and Climate Advisory Service (ACAS) is an integrated
system in which the meteorological community (NMHSs) and the agricultural
community represented by ministries of agriculture, extension services and farmers work
together to produce and disseminate climate and weather information relevant to
agriculture; thus, enhancing climate resiliency and food security.
An ACAS is a public good and should be supported by government to provide data,
information and products freely at point of use.

Proposed Components of an ACAS
An ACAS should provide data and information and deliver products and services to
farmers to better manage weather and climate risks. It should bridge the gap between the
NMHSs and the farming communities by creating weather and climate products that cater
to the specific needs of the farming community taking advantage of networks of national,
regional, district and local government agricultural offices and farmer organizations to
help disseminate this information.

Information Portal for Agriculture and Climate Extension Workers
A single, easily accessible source is needed for seasonal outlooks and daily weather
bulletins, climate-weather risk maps and drought reference indices. These meteorological
data should be supplied by NMHSs, integrated with agricultural information and
interpreted and developed into agro-weather and agro-climate decision tools that can be
used by the farming community; either directly by farmers or through agriculture and
climate extension workers. The emphasis should be on understanding and communicating
the impact of the weather and climate on agricultural activities, rather than providing
climate and weather data and information alone.
In general, delivering ACAS requires enough IT and computing facilities within the
National Meteorological Service and the ministry responsible for agriculture. The latter
should be responsible for managing such a system since they are more directly linked to
agricultural extension services and farming communities.

Information Products
The potential “products” to be included in an ACAS should be based on consultations
with stakeholders – farmers and farmers’ cooperatives. As the study in Kenya indicated,
many farmers are not satisfied with the current level of climate and weather information
provided to them (Awiti et al. 2012). Uncertainty in the forecast information and lack of
knowledge of how to make appropriate decisions, based on the forecast, often results in
significant financial losses. This could be addressed within an ACAS.
3

Some products, such as the determination of best planting dates based on expected
climate conditions require specific expertise and research and could not be implemented
without adequate capacity building.
Climate resilient agricultural systems need to consider two main categories of
information products: i) Climate information products that are based on the
understanding of the climatology of the region, the drivers of climate variability, and
seasonal climate outlooks; and ii) Weather information products that are based on current
conditions and short-term (3-5 days) forecasts.
Agrometeorological observations that characterize the conditions affecting each farming
community are essential. In general, current networks in many parts of Africa are
inadequate for this purpose because their sparse distribution means that much of the
spatial variability of the weather and climate is not measured. Opportunities to
supplement basic, high quality in situ data now exist using satellite-based observations.
This has been successfully demonstrated in Ethiopia where 30-year time series of 10-day
average temperature and rainfall records have been computed on a 10-km grid over the
entire country (Dinku et al. 2011). This can be applied elsewhere.
Where climate data are available, these data should be made available without charge to
subsistence and low-income farmers through an ACAS. One of the major limitations in
many places is lack of access to existing meteorological data because of government
charging policies.
The selection of optimal planting dates, based on expected climate conditions, can be
generated but requires expertise in crop modeling and the availability of data including
weather, soils and crop management practices. Where this capacity does not exist, it
needs to be developed as a priority. In most instances this should involve local
communities since adaptation may be required to better manage crops.
Seasonal outlooks delivered by the ACAS should highlight the expected climate for the
season and potential impacts on crops. These outlooks should be a joint production of
meteorological and agricultural experts familiar with the regions where the outlooks will
be used. They should be delivered in accordance with the agricultural calendar providing
farmers and agro input dealers with enough lead-time to adjust their management and
input procurement practices.
Weather based products are used for operational decisions such as planting when
adequate soil moisture is present or forecast, harvesting before damaging rainfall or hail
storms, crop protection measures when risk of pests is elevated. They may also be used
for planning transportation of perishable goods to markets, avoiding rainfall, for example,
which could damage the produce or make roads impassable.

Dissemination of agrometeorological Information
Dissemination of information is a key component of an ACAS and without it there is no
value in the system. Where existing agricultural extension services exist, these should be
strengthened to disseminate the information produced by the ACAS.
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Where these services don’t exist, they should be established as a priority with appropriate
training for all extension workers on the climate and weather aspects of the information
system.
Seasonal outlooks and related products could be released and presented during extension
stakeholder meetings. These outlooks require in-depth discussion and could be jointly
developed and presented by agro-meteorologists and agronomists to the agricultural
section. Hardcopies should be made available in local languages in service centers,
district offices, and farmers’ groups and released via radio by extension personnel.
Frequent, authoritative communication is needed. This should consist of the distribution
of daily agricultural weather bulletins primarily using radio, but also taking advantage of
other available communication networks, like the ubiquitous mobile phone. These
bulletins must be specific to each community rather than general information about the
weather. The focus should be on communicating the impact of the weather on farming
activities.
This network should not only be used to distribute weather and climate-related
information to farmers, but also be a channel for feedback from stakeholders to the
system. This two-way communication mechanism would help strengthen and sustain the
overall system. As noted in the study in Kenya, confidence needs to be built within the
local communities to use weather and climate information more effectively and for these
communities to know that their concerns are being addressed (Awiti et al. 2012).

Capacity Building
Capacity building is central to the development of an effective ACAS. Investment is
likely needed within several government organizations to deploy and sustain an effective
ACAS. Hardware and software are needed to download, archive and analyze data;
prepare agrometeorological products that cater to the farming community, and to
disseminate these products.
The Kenyan study indicates that there are likely many weather and climate impacts on
agriculture in east Africa that are not fully understood, particularly on the small scale of
most farming units. Further research is needed to better understand these interactions and
to help develop agrometeorological products, which could help farmers to better mitigate
potential threats to agriculture and improve their overall productivity and food security.
Meteorologists are often unaware of the sensitivity of crops and farming activities to
weather events. Therefore, much greater emphasis on training is needed to understand the
impact of the weather and climate on agricultural activities and to develop agricultural
impact forecasts.
A key step in developing an effective ACAS is ensuring that the agricultural community
understands how to use the weather and climate information that is provided to them. An
equally important step in this process is introducing a feedback mechanism so that
farmers can communicate their agricultural weather data requirements to government
agencies. Direct interactions between farmers and agricultural weather information
providers can help educate both groups about each other’s services and requirements.
This is also the means of blending traditional and scientific knowledge and know-how to
create more effective products and services.
5

The following central, regional and community level capacity building measures should
be considered:
•

•
•
•

•

Professional training to improve agriculture and agrometeorological modeling and
data analysis capability (i.e., short courses and advanced degree programs in
climate change related to agriculture, agriculture extension in agro-climate for
ACAS);
WMO Regional Training Centers for agrometeorological and impact forecaster
training;
GIS and remote sensing – time series analysis and data modeling;
Roving seminars to bring NMHSs, ministries of agriculture, extension workers
and farmers’ groups together to raise awareness of weather and climate impacts
on agriculture, communicate the use of ACAS decision support tools, and solicit
feedback from farming communities to improve the tools;
Build partnerships with farmers to raise the awareness and capacity of farming
communities by providing farmers working with extension services with basic
thermometers and rain gauges. The farmers can use the information resulting from
these simple instruments to improve their on-farm decision-making. Further, they
can provide their measurements, once validated, to the agriculture extension to
enhance the database within ACAS. This has already been implemented in some
places;

Approach
To create and maintain an effective and sustainable ACAS in any country6, the following
should be considered:
•
•
•
•

Conduct a feasibility study for the design of the informational portal, web system
and dissemination system;
Liaise with each NMS to upgrade selected meteorological stations to meet
specific agrometeorological requirements;
Develop a national climatology based on historical satellite data. This could be
used to guide the siting of new stations;
Assemble the hardware, software and other technical components necessary to
create and maintain an effective and sustainable ACAS. At a minimum, these
components should include:
o Enough computers for all agricultural meteorologists;
o Access to GIS software for geospatial analysis and to aid in the
preparation of weather products and assessments;
o Reliable database management system accessible by all the agencies
contributing data;
o A dedicated webserver to create an ACAS Internet portal.

6

A version of the proposed approach will be implemented in Nepal with the Ministry of Agriculture and Development and the
Department of Hydrology and Meteorology within a project supported by the Pilot Program for Climate Resilience.
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o High speed data access is desirable between all contributing agencies and
the database and web server;
o Each district office should be equipped to receive agricultural weather
bulletins and products and to disseminate them to local communities;
o Establish an agro-information call center in some pilot districts.
To develop an effective and value-added ACAS Portal, it would necessary to:
•
•
•
•
•
•

Digitize and archive historical and new data, including crops, soil, price
information, agrometeorological data, livestock and crop diseases;
Research and develop agriculture monitoring products (if not already available for
each community), including drought indices, growing degree days, chill hours,
plant disease and pest infection indices, livestock comfort indices;
Assess information requirements and methodologies needed to deliver and obtain
feedback for ACAS Portal products;
Conduct studies to improve agriculture insurance options and schemes;
Design and program the ACAS Portal
Produce a feasibility study to identify options and mechanisms to disseminate
ACAS information and products to farmers at the community level.

Initially, information dissemination should focus on:
•

•

Improving or introducing a daily agrometeorological bulletin that regularly
communicates relevant weather and climate impact information to the farming
community and other agriculture decision makers in a user-friendly format. A
basic bulletin could include national, regional and local maps of agriculturally
important weather variables (e.g., yesterday’s rainfall, current cloud cover,
forecast rain), a text summary of the current weather and the impacts that this
weather is having on agriculture, and a weather forecast for the next day that
includes advice to farmers on how to proceed based on the anticipated weather
and the uncertainty in the forecast. The emphasis should be on how the weather is
likely to impact specific communities. Some guidance can be found at the World
Agrometeorological Information Service (WAMIS) web site (www.wamis.org) to
develop agrometeorological bulletins;
Develop a diverse array of user-friendly agrometeorological products and services
that would: i) help agricultural meteorologists to better monitor and forecast
weather and climate impacts on agriculture, and: ii) empower farmers to make
decisions that would help reduce their vulnerability to weather and climate
extremes. Such products could include:
o Maps of major and minor crop areas on a commodity-by-commodity
basis;
o Updated crop calendars for each commodity;
o Routinely updates GIS maps of agriculturally important weather variables;
o Analyses illustrating climate patterns in agricultural areas;
o Maps that overlay weather, climate, and agricultural data to help farmers
better visualize observed or anticipated agricultural impacts;
o Time series analyses of relevant agrometeorological variables;
o Simple agricultural weather models for monitoring crop development;
7

o More robust models to aid irrigation scheduling, pest management, and
yield forecasting.
ACAS products and information dissemination should utilize an ICT-based system
developed to enhance agriculture data collection and dissemination, especially to farmers
and cooperatives. The proposed pilots would have three intermediate objectives: i)
develop a mobile phone-based tool that would allow farmers to receive and query
information and advice; ii) create a web-based dashboard displaying actionable
information and tools for the ministry responsible for agriculture; iii) utilize SMS to push
relevant local weather information and aggregated survey responses to farmers as an
incentive for participation.
The ICT-based system would include a functional open source software product: a
mobile based application or system, which would be able to feed data into the proposed
ACAS. The tools should be developed for use across different subsectors with the
agriculture sector. It would also need to address issues of robustness and scalability. The
software must be open source, ideally based on mature existing open source projects.
The ICT tool would need to include:
•
•
•
•
•
•
•
•
•
•

•

Registration features that can segment and identify groups
The ability to create polls that can be pushed to mobile phones
The ability to collect structured and unstructured information through the mobile
channel
The ability to collect information from existing API’s (such as market prices,
weather) and push it to localized audiences
The ability to send aggregated feedback to the users who contributed to it
The ability to display and visualize the information from the system on the web
The ability export data in usable formats to the stakeholders of the pilots
A documented Application Programming Interface (API) that will allow other
services to interact with the data produced by the tool
The ability to be able to support local languages.
A complete set of training materials (visual aids for communities, guides of trainers
of trainers, posters, fliers, etc.) that are developed in conjunction with the ICT tool
that can be utilized to train additional users of the system. These shall include
materials both for beneficiaries of the services and the recipients of the information
(for users).
A Security Plan that addresses all security concerns related to any personal data
collected intentionally or unintentionally shall be analyzed and presented to the team
with appropriate safeguards suggested.

Summary
Farmers need more timely and useful information about the impacts of climate and
weather on their specific activities. This can only be achieved if there is greater
cooperation among users (farmers and farming cooperatives), extension services, agro
input dealers and government agencies (ministries of agriculture and NMHSs).
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Integrating weather, climate and agricultural information into an Agriculture and Climate
Advisory Service can provide this framework. Traditionally meteorologists have
provided weather and climate forecasts and have communicated information about the
weather and climate without necessarily considering the impact on farming activities. By
engaging all the actors, a better understanding of the sensitivity of farming practices will
be developed and more relevant information can be produced.
This paper has outlined some of the key ingredients of an Agriculture and Climate
Advisory Service and has recommended developing pilots to demonstrate the utility of
such a system.
It is recommended that such a system be developed under the auspices of the Global
Framework for Climate Services, whose secretariat is in Geneva at the WMO. Such a
system would involve many actors, including government departments, nongovernmental organizations, academia, international organizations and most importantly
local farmers. However, it must be integral to national government to ensure the longterm sustainability of the system.

9

References
Awiti, Alex O., Silas Ochieng, and Esther Onyango. 2012. “Weather and Climate
Information Needs of Small-Scale Farming and Fishing Communities in Western
Kenya for Enhanced Adaptive Potential to Climate Change.” Sustainable
Research and Innovation Proceedings 4: 187–93.
CARE 2013. Building multi-stakeholder processes for climate change adaptation in SubSaharan
Africa.
http://c4d.ca/wp-content/uploads/2013/03/2013-CaseStudyCARE-Kenya.pdf
Dinku, Tufa, Kidane Asefa, Kinfe Hilemariam, David Grimes and Stephen Connor: 2011.
Improving availability, access and use of climate Information. WMO Bulletin 60.
Rogers D. and V. Tsirkunov, 2013a: Weather and Climate Resilience: Effective
Preparedness through National Meteorological and Hydrological Services. World
Bank, Washington DC
Rogers D. and V. Tsirkunov, 2013b: Weather and Climate Resilience: Effective
Preparedness through National Meteorological and Hydrological Services. WMO
Bulletin, 62, 16 – 22.

10

